Storage of apheresis platelets in ethylene-vinyl acetate copolymer bags: relationship between the bag size and the number of platelets maintaining aerobic metabolism.
The present study was designed to determine whether a bag made from ethylene-vinyl acetate copolymer (EV) with superior flexibility at subzero temperature is suitable for a storage container of single-donor apheresis platelets. Apheresis platelets were stored with 100 ml plasma in 1-liter bags made of EV or standard polyvinyl chloride (PVC) plastic at 22 degrees C with constant agitation. The oxygen permeability of the 1-liter EV bag averaged 1447 nmol/min/atm, which was about 1.5 times higher than that of PVC bags. The partial oxygen tension (PO2) of platelet concentrates (PC) has linearly decreased to 16 mm Hg with increasing platelet counts. The level of the partial carbon dioxide was always higher in EV bags than in PVC bags. Oxygen consumption rates of platelets stored in EV and PVC bags with a sufficient oxygen supply averaged 1.25 and 1.20 nmol/min/10(9) platelets, respectively. The rates of glucose consumption and lactate production were not changed in two bags. Ninety percent of the total ATP production of about 8 nmol/min/10(9) platelets were generated through the aerobic metabolism. The platelet counts in the 1-liter EV and PVC bags, at which PO2 is 16 mm Hg, were 2.2 and 1.5 x 10(11) platelets, respectively. The study indicates that apheresis platelets stored in EV bags at 22 degrees C have no different metabolic changes when compared with those of PVC bags. In addition, the number of platelets maintaining the aerobic metabolism is 1.5 times higher than that of PVC bags.